Relationship between daunorubicin concentration and apoptosis induction in leukemic cells.
Aiming to determine if a concentration window exists in which apoptosis induction by daunorubicin (DNR) is optimal, we studied the relationship between DNR concentration and apoptosis induction in HL60 and K562 cells and in peripheral leukemic cells isolated from three patients with acute myelogenous leukemia (AML). Cells were incubated for 2hr with increasing DNR concentrations and thereafter for 22hr in drug-free medium. Apoptosis was measured by detection of caspase-3-like activity and DNA fragmentation assayed by propidium iodide and flow cytometry. High DNR concentrations initiated faster apoptosis in HL60 cells and in AML cells, as shown by caspase-3 and DNA fragmentation data. DNA fragmentation into small fragments was preceded by the formation of a narrow peak on the left side of the G1 peak, most likely large DNA fragments, but further studies are required for unequivocal confirmation. This peak could easily be misinterpreted as a G1 peak without careful time monitoring. In K562 cells, no left peak was detected, apoptosis was slow and not related to concentration. In AML cells, large interindividual variations were observed in the time course of DNA fragmentation at 0.25microg DNR/mL. In conclusion, our findings support the concept of dose intensification for optimal apoptosis induction as higher doses correlate with earlier and more rapid caspase-3 induction and DNA fragmentation in leukemic cells. The DNA fragmentation assay may be a valuable tool to determine leukemic cells' chemosensitivity to apoptosis.